Service Manual 
» Repairs 


and maintenance 


B17,B19, B21, B23 engines 


B21A 
This manual covers the following engine types: we 
Engine type Model year 
What do the designations mean? BI7TA 1979-1984 
B21E T BISA 1977-1984 
4 Bi9K 1984. 
T = Turbo B19E 1977-1984 
BISET 1982-1984 a 
A=carburetor engine, aps ase aces 
K = carburetor engine B21ET 1981—1984 
E = fuel injection engine B21F—5' 1976-19849 
F = fuel injection engine — USA version B21F-8" 1982 
B21F-9* 1981-1982 * | 
21 = cylinder capacity B21FT 1981 —1984 
. B23A 1981-1984 
B = petrol (gasoline) B23E 1979-1984 
B23F (LH-Jetronic) 1983-1984 
B21 = basic engine 
B23 = a B21 with larger bore and higher compression Remarks } 
ratio 1 ° ee 
s : B21F—5 = Cl system with Bosch ignition system. 
B19 2 a B21 Oe wiereei kas 2B 21F—8 = LH Jetronic injection system, 
B17 = a B19 with shorter stroke 3Discontinued 1982 in USA & Canada. 


Superseded by B21F-8. 
*B21F-9 = Cl system with Chrysler ingition. 


Volvos are sold in versions adapted for different markets. 
These adaptations depend on many factors including le- 
gal, taxation and market requirements. 


This manual may therefore show illustrations and text 
which do not apply to cars in your country. 
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This manual deals exclusively with the overhaul of 
the engine. 

For work carried out on the engine when fitted in the 
car, and for engine removal and installation, please 
refer to the separate manuals. 


Order number: TP 30170/2 
9 Supersedes: TP 30170/1 


We reserve the right to make alterations without prior 
notification. 


Group 21 Reconditioning engine 


Important information 


Important information @ 


Tightening torques 

Two types of tightening torques are used in this Ma- 

nual: 

|. Tightening torque 40 Nm (30 ft.lbs) = a torque 
wrench must be used. 


ll. Tightening torque 40 Nm (30 ft.lbs) = correct value, @ 
however it is not necessary to use a torque wrench. | 


136 (920 


Specifications 


Group 20 General | 


Engine type designation, serial num- | 
ber and part number 
Stamped on a plate on left side of engine. ¢ 


1977—models: additional plate on timing gear cover 
showing last three digits of part number. 


¢ 


CYLINDER HEAD < 


Heltitiis Gc nivcecn neds tanie es ute Lew eenne haan ka } New 146.1 mm(5.7563 in) | 
Min height after machining ............--...00055 145.6 mm (5.7366 in) 
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Group 21 Reconditioning engine 


Specifications 
FW CIMEEWOLONTD SS bia va weal Banka baladved cadeccaaed ! 
Note that if distortion is greater than 1.0 mm (0.040 in) max 0,25 mm 
lengthwise and 0.5 mm (0.020 in) crosswise the cylinder SIO my 
head must not be machined but replaced. : " ’ 
Thickness of gasket 
new nto -..-+.. 1.3mm (0,051 in) 
SURES Sent cw ewe a Aa eae ree fp coe 1.2mm(0.047in) ~ v : Cee 
CYLINDER BLOCK 
Bore B17,B819 B21 B23 
Standard (iarked Chavan coven ssa ctaa shar ge ks sieges mm  88.90-—88.91 92.00—92.01 96.00—96.01 
(in) (3.5027—3.5031) (3.6248 —3.6252) (3.7824—3,7828) 
TASER Nelo sled by xiy 5 sic gtibeiea Seed na aclaltew nyt mm  88.91—88.92 92.01—92.02 96.01—96.02 
(in) (3.5031—3.5034) (3.6252 -—3.6256) (3.7828—3.7832) 
(remarked e es i055 roveae decker Mis An wad mm  88.92—88.93 92.02—92.03 96.02—96.03 
(in) (3.5034—3.5038) (3.6256—3.6260) (3.7832—3.7836) 
UnNSarKed G).. Fires sows cucu Pew mucekeus deb... tam  .88:94—88.55 92.04—92,05 96.04—96.05 
(in) (3.5042—3.5047) (3.6264—3.6268) (3.7840—3.7844) 
Oversize .i<‘sdecawvebiaciees cbt itealtealiels aA no ceer ioe mm 89,29-89.30 92.5 96.3 
(in) (3.5180~3.5184) (3.6445) (3.7942) 
2B scart Terie rats davai: 40m Pek sie Beads .mm_ 89.67~—89.68 93.0 96.6 
(in) (3.5330-—3.5334) (3.6642) (3.8060) 
Rebore if wear exceeds 0.1 mm (0.004 jn) and oi! consumption is 
very high. 
Pistons 
A = Overall height 
B = From gudgeon (piston) pin center to crown 
C = Diameter to be measured at right angles to gudgeon pin at distance “C” from 
bottom of piston B 
Engine type Weight gms'(oz) Dimension mm (in : 
BI7A 530 +6 (18.9+0.2)| 75.5 (2.975) | 50.5 (1.990) 7 (0.276) 
BISA 505+6 (18.0+-0.2)} 71.0 (2.797) | 46.0 (1.812) 7 (0.276) donk 
B 19 E~1983 515+6 (18.4+0.2)) 71.0 (2.797) | 46.0 (1.812) 7 (0.276) 
1984 5154.6 (18.4+0.2)| 73.9 (2.912) | 46.7 (1,840) 7 (0.276) 
B19 ET 510+6 (18.240.2)| 71.0 (2.797) | 46.0 (1.812) 7 (0.276) 
B 19K 515+6 (18.4+0.2)} 73.9 (2.912) | 46.7 (1.840) 7 (0.276) 
B21 A? 555+6 (19.840.2)} 71.0 (2.797) | 46.0 (1.812) 6 (0.236) 
B21E 555+6 (19.8+4-0.2)| 71.0 (2.797) | 46.0 (1.812) 6 (0.236) 
53546 (19.1+0.2)) 71.5 (2.817) | 46.5 (1.832) 7 (0.276) 
555+6 (19.84-0.2)} 71.5 (2.817) | 46.5 (1.832) 7 (0.276) 
71.5 (2.817) | 46.5 (1.832) 7 (0.276) 
76.4 (3.010) | 46.4 (1.828) 8 (0.315) 
80.4 (3.168) | 46.4 (1.828) | 15 (0.591) 
570+7 (20.4+.03), 76.4 (3.010) | 46.4 (1.828) 8 (0.315) 
570+7 (20.4+.03)) 76.4 (3.010) | 46.4 (1.828) 8 (0.315) 
' Max weight difference in same engine = 12 gms (0.43 oz) 
? Europe 1984— (excl Switzerland, Scandinavia) models have high compression pistons, 
A=71.7 mm (2.82 in); B=46.7 mm (1.84 in); C=7 mm (0.28 in) 
? Pistons dished on engine numbers 499846, 499890 
Piston running clearance mm (in) 
REA, Cay PAPERS EID Certs pre felon fg, soe wars ket ciel cadesowe em tere aye i's 0,01—0.04 (0.0004—0.0016) 
EN ocr a OT di Ch iy oictig nvlae gna WREAS DN a Aciedalon ease’ weeks 0.03—0,06 (0.0012—0.0024) 
SO TT Uys Melitin ais a Rios beech ak carh as Wt Aoshi pe ks kia ie hes KL emerntnane 0.02—0.04 (0.0008—0.0016) 
PREP caizieee a GUTS 0 PEIN sm view wsereinacisw wamialsicih s Lpeyehsiewixary sib a cine Pete ated 0,01—0.04 (0.0004—0,0016) 
BSS VO ARs price is Fe acasa nce cues geome bceincees hn inlet SOSH 0,05-0,07 (0.0020-0.0028) 
OO cca siscnly cl aeanisos APCS ATT YS as cticapRORntS Raikes or nne 0.01-0.04 (0,0004-0,0016) 
Bees tee au risdasbevecciuth ose eerin se 10st vas colton peter eta e escheat 0.01-0.04 (0.0004—0.0016) 


Group 21 Reconditioning engine 
Specifications 


Piston rings 


TZ. 


Measure gap 
15 mm (0.59 in) from 


i ve? 


Upper Lower Oil 
comp.rings comp.rings scraper rings 
1,978-1.990 1.978-1.990 4,74 
(0.0779—0.0783) (0.0779—0.0783) (0.1866) 
1.728—1.740 1.978—1.990 3.978—3.990 e 
(0.0681 —0.0685) (0.0779—0.0783) (0.1566—0.1571) 
Clearance in piston groove ........ 06.6 e cece eee eee ee mm 0,040—0.072 0.040—0.072 0.030—0.062 
(in) (0.0016—0.0028) (0.0016—0.0028) (0.0012—0.0024) 
Ring gap (due nbove fig): . isis... ek ee coals tans ceed enies mm  0.35-—0.65 0.35—0.55 0.25—0.60 
(in)  (0.014—0.026) (0.014—0.022) (0.010—0.024) e 
Gudgeon (piston) pins 
FAR, IM CONMSOL FOG Ss na:5 0 as osos dacs elWe ben ssl stnisceubup ew ebenip Light thumb pressure (close running fit) 
(IRONY Ss fa sa dees specs s oes ee adahste cesT Co eOu digs ols. s Thumb pressure (push fit) 
ERGOT, BUMTONIE 0 Lo ae acc ocies dose ou axe nce thy come mm (in) 24.00 (0.945) 
CUOIG = Sra k ce aban ae een ees anal deERE CS mm (in) 24.05 (0,947) 
VALVES 
Valve clearance 
Inlet and exhaust valves Checking Adjusting @ 
CONS ONDING Svinte we dies habs dia sm eatcuret Adlewce ka vale 49 baie 0.30-0.40 mm 0.35-0.40 mm 
(0.012-0.016 in) (0.014—0.016 in) 
SAE ONOIG os i c:s oso or onacitanaaeOyesansetreters se tr agens 0.35-0.45 mm 0.40-0.45 mm 
(0.014—0.018 in) (0.016-0,018 in) 
Adjusting shims, thickness ..........5..ceceee cece nsete ae een 3.30-4.50 mm (0.1300-0.1773 in) in increments of 
. 002 i 
Valves mm (in) 0.05 mmm (0.002 in) New 7.945-7.960 aiesnodl 
44.55 New 7.955-7.970 44.5° New 7.945-7.960 44.5° a et 34) a i | 
(0.3132-0.3138) * (0.3128-0.3134) (0.3120) (0.3128) 
Min 7.935 . Min 7.925 i> nih Be 


(0.3124) 


(1.73 in) ws (1.38 in) (1.38 in} 
: song ro , 


Exhaust valve 
Turbo-engines 


Inlet vaive Exhaust vaive 
A, E, F-engines 


157 786 


Valve seats 


Turbo: exhaust valves are Stellite-coated and must not be 
machined to obtain new surface. They can however be 
ground-in with paste against seat. 


(6.05-0.08) x (0.07-0.09) 


Valve seat diameter Inlet Exhaust 

STBNGOIE sé sud avaice neo +, mm 46.00 38.00 
(im) (1.8124) (1.4972) 

Quersige't iv.jcvertices bias mm 46.25 38.25 
(in) (1.8223) (1.5071) 

Dx nance semecavnn mm 46.50 38.50 


(in) (1.8321) (1.5169) 


Group 21 Reconditioning engine 
Specifications 


D +0.17mm (0.0067 in) 


When replacing valve seats the interference between the seat and its bore 
should be 0.17 mm (0.0067 in) i.e. valve seat diameter should be 0.17 mm 
(0.0067 in) greater than diameter of bore in cylinder head. 


Inlet valve Exhaust valve 
dais dhe miteeweath ee Rew tetas Cries case arene mm = 552 52 
(in) (2,0488) (2.0488) 
Ys So It Oh ck exe Mise x ve mm 8.000—8,022 8.000—8.022 
(in) (0.3152-—0.3161) (0.3152—0.3161) 
Height above upper face of cylinderhead.................. mm 15.4—15.6 17.9-—18.1 
(in) (0.6068—0,6146) (0.7053—0.7131) 
Clearance, valve stem — guide (measured with new valve) 0.030—0.060 0.060—0.090 
VOW ini teh, uBR Re cisiad boy Mts DUR TEIILE pric 6 «CAINETS san ale mm  0.030—0.060 0.060—0.090 
(in) (0,0012—0.0021) (0.0024—0.0035) 
CHHRMS Sst Begs Ger 831k she'd Gave rs MN sess 55% «5.0 diene mm 0.15 0.15 
(in) (0.0059) (0.0059) 


Valve guides are available in three oversizes, marked with 


grooves. 
Marking Reamer for 
seat 
Standard No groove - 
Oversize 1 1 groove 5161 
2 2 groove 5162 
3 3 groove 5163 


Note. The force used when pressing in valve guides must be at 
least 9000 N (900 kp). If the pressing force used is lower, then the 
recess for the guide must be reamed out to the nearest oversize 


and a guide of the corresponding size pressed in. 


a = mM Type 2 springs are fitted on following engine types: 
te SARE LO) ~— B21F LH-Jetronic, late types (from 1983— 

i = — B23F 
—— — B19ET, B21ET & B21FT late type (from 1984-). 
— Type 1 springs are fitted on all other engines types. 
— * 

Type 1 Load N (Ib) 


45.0 (1.77) 
38.0 (1.50) 


27.0 (1.06) 


Tappets mm (in) 


DITO. divs Pantha soos va piste a beste aes Seale Radiata exe 
BROAN, x 20a df vet death See ein w eA actos Paras fe s\s'sioa esse ciegs 
Clearance, adjusting shim tocylinderhead...................., 

adjusting shim totappet ...... Sey tat LER Pe ee 


Adjusting shims mm (in) 


0 
280-320 
(62-70) 
710-790 
(156-174) 


Length 
45.5 (1.79) 
3.80 (1.50) 


27.5 (1.08) 


36.975-36.995 (1.4568—1.4576) 


30-31 (1.182—1.221) 


0.009—0.064 (0.0004—0,.0025) 
0.030-—0.075 (0.0012—0,0030) 


Thickness .........., Nevstern hele a ae Ca TP ee EWI ree 3.30—4.50 (in increments of 0.05) 
(0.1300-0.1773) (in increments of 0.0020) 
CHBNG Fn 5 Paice sia tala Ri ake waa pees bases tek er ahe wes 32.980-33.0 (1.2994—1.3002) 


Group 21 Reconditioning engine 


Specifications 


TIMING GEARS 


Camshaft mm (in) 


Camshaft 
max lift height 


B17A,B19A 


A 
B 19K L mm (in) 
B 19 E 1977—1983 D A/10.5' (0.4137) |0.7 (0.0276) 13° B.T.D.Cc.") 
1984 A B/10.6 (0.4176) 0.7 (0.0276) 19° B.T.D.C. 
B 19 ET T D/11.2 (0.4413) 0,7 (0.0276) 15° B.T.D.C. 
B 21 A 1975-1983 A H/12.0 (0.4728) 0.5 (0.0197) 28° B.T.D.C. 
1984 CH, A K/11.95 (0.4708) |0.5 (0.0197) 22.6° B.T.D.C. 
Scandinavia L/9.8 (0.3861) 0.7 (0.0276) 10° B.T.D.C. 
Australia, M/S.5 inlet 0.7 (0.0276) 3° A.T.D.C. 
Other markets 10.5 exhaust 0.7 (0.0276) 48° B.T.D.C. 
B21E T/9.9 (0.3901) 0.5 (0.0197) 11° B.T.D.C. 


B21 ET 
B21 F-5 
B21 F-8 
B 21 F-9 
B21 FT 
B23A 
B 23 E 1979-1980 
1981—1982 
1983 Canada 
Other markets 


11975 early types: 9.8 mm, 5° B.T.D.C. 


ZrPuarxrrar2zwior 


Bearing journal, Glammetetin 6 oo sii sce sas wears acca eseads cue 29.050—29.070 (1.1445—1.1454) 
Racial ChOAFANGD, TOW 0.54. os.>-s50 ea oss sack eens 4 ae nee Seane 0.030—0.071 (0.0012—0.0028) 
SRN fo a sdcivebia ad ks 00 we ee whoa ee ebeae 0.15 (0.0059) 
Bea OOCNOG rai licks ET a tone UL eee heen ronckaekh eat 0.1—0.4 (0.0344—0.0158) 
Camshaft bearings mm (in) 
oe! Se ae Se ee a. | a Se we, 30,000—30.021 (1.1820—1.1828) 
Intermediate shaft mm (in) 
Bearing journal Bearing in cylinder 
eR TOTeT TONE lnc site rte tithe a's cep owen vues osecs ob eunieeun 46.975—47.000 47.020—47.050 
(1.8508—1.8518) (1.8526— 1.8538) 
RDI a elite cde Ca ca ee niin atl counties daaeooniel 43.025-—43.050 43.070—43.100 
(1.6952—1,6962) 1.6970—1.6981) 
eR aah ete Poste rs nt eer pire GA 42.925—42.950 42.970—43.000 
(1.6912—1,6922) (1.6930—1.6942) 
Hadial COSrarONs Hotels create velite nie tie Pe howd se g’sn eller lere 0.020—0.075 (0.0008—0.0030) 
PRSNCCACBHCD 5 25 Car lost ced cae Siete beac eae Dan maedasenad 0.20—0.46 (0.0079—0.0181) 


Check values (cold engine 


Valve clearance Intake valve should 
No. 1 intake valve open at: 


Group 21 Reconditioning engine 
ne ee CIO 


Specifications 


CRANKSHAFT ASSEMBLY 
Crankshaft mm (in) 
MEX BUSOU US far Sho lotet asta er acliekhsots cachassedd 0.05 (0.0020) 
Crankshaft, axial clearance, max. .......... are fe Lpiee Ons dae 0.25 (0.0098) 
radial clearance (main bearings)................... 0.028—0.083 (0.0011—0.0033) 
Big-end bearings, axial clearance ...............ccececueuceces 0.15—0.35 (0.0059—0.0138) 
FER CHOMETIOR Ying oe Kew i ea caaioe dave cas 0.024—0,070 (0.0009—0.0028) 


Main bearing journals mm (in) 


CHIEN POM on tiene ee et boys Sy eee 5 FES Sia a biel damene 0.07 (0.0028) 

VOT TT aside: eat eh zeta Aras ha vetoes des sinnS< 6.04 sietien 0.05 (0.0020) 
CRITE RIOTS fois actu on ssn aud a deodacicrs Vasuliaiek sly cals ok) 63.451 —63.464 (2.5000—2.5005) 
SEMIN Goer k hae 4 eo set co araieas ales 5 cacrs:d nd 63.197 —63.210 (2.4900—2.4905) 
A PERE HORE Ee Oe ee ee ae ee ... 62.943—62.956 (2.4800—2.4805) 

Width on crankshaft for flange bearing shell, 

GERRI Ee ee a eae aah ey aes ee ouacouseuboneess 38.960—39.000 (1.5350—1.5366) 
OVONMIRO Ginter down ee aarti siaeaita sees ¥-<nes. ox 'siain babehs os 39.061 —39.101 (1.5390—1.5406) 
Me ax hppa Eta Manet dees acc. 5 ascae ce tus eee 39.163—39.203 (1.5430— 1.5446) 


C™N 
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Taper Out-of-round 
Connecting rod bearing journals mm (in) 
Out-of-TOUNG MIM iin. phgweik.cans erties bred wyiFlas Saaneaette-caves 0.05 (0.020) 
TABGLNIOK: aauies loan deg aaawerecic grt oun einmlrad ooes cece 0.05 (0.020) 
Diameter, standard ........ $4 DEE A Sis wie ATA A ce Reda eet SN wed Oe 53.987—54.000 (2.1271—2.1276) 
RUNNIN (20190 Se Suet teers we wee 2 ie CVU ees 53.733-—53.746 (2.1171—2.1176) 
dia eee eee SEAM Race MEANT Dp 53.479—53.492 (2.1071 —2.1076) 
ESUITiy TOE CSS WOE 6 oss F550 20S sao a nO SS ewe TEG CEES ate 29.95—30.05 (1.1800—1.1840) 
Connecting rods mm (in) 
Axial clearance at crankshaft ..............seccececeseceececes 0.15—0.35 (0.0059—0,0138) 
Lerigt); COME TOMI areas ees tetsu it etarsis Dncwasste)epetesce 145+0.1 (5.713+0.0039) 
Max, weight deviation between connecting rods in same 
SGA w ob cP Reh wee BON eka cet Sete at ache Oh sine ws ad - 10gms 


Flywheel mm (in) 


POE ROW ceed oc-coiaariebtss s sos hnee® fais shies dence aees 0.05 mm/150 mm diameter 
(0.0020 in/5.91 in diameter) 


Group 21 Reconditioning engine 
Specifications 


TIGHTENING TORQUES 


The tightening torques apply to oiled screws, bolts and 
nuts. Degreased (washed) parts must be oiled before 
use. 


Cylinder head, tightening sequence data 


CATHAL COMM EE EE 
Early type Late type 15a 986 
1 = 60 Nm (43 ft.lbs) = 20 Nm (14 ft.lbs) 
2 = 110 Nm (80 ft.lbs) 2 = 60 Nm (43 ft.!bs) 
3 = Run warm. Then allow engine to cool off for about 3 = Angle-tighten 90°. 
30 minutes. 
4 = Slacken bolt 1 approx. 30°. Then tighten to a torque 
of 110 Nm (80 ft.lbs) (The bolt must be slackened Bolts should be replaced if center section shows 
first to break the resting stress, otherwise false tigh- signs of extension. Do not re-use bolts more than 5 
tening torque will result. times. 
5 = Tighten other bolts in sequence, see step 4. if in doubt, fit new bolts. 
1) ° °o o ° 
0 0 o °o ¢) 
8 2 ——h~ 
Tightening sequence for cylinder head boits 
Nm (ft.Ibs) 
Malin DOBTNGS ics kde avies scoot mean pres cee ticles sinartaies 110 80 
Connecting rod bearings, old bolts ..........-. 50 e cece eee eee 63 46 
POWDGUB plese noi hice nicosg seo weaas 70 51 
Flywheel (use new bolts) ....... 0.26.65 - 5-0 eee eee eee ences 70 51 
Spark plugs (motto be oiled) ........... 26-26 cece eens een eens 20—30 14—22 
CRBS OBOE occ con's ebnete ore Key Fe Henne si 5th eeD meee 50 36 
Intermediate shaft OGel: ..5.cdcle dione d psa ea ntsea dines bende san 50 36 
CEREIRGUT ccd Wit endaanierss > 45 epken cocks i 4oC ventidra sacs 20 14 
Crankshaft, centre bolt pulley ........... 02... 22 eee eee eens . 165 119 


Group 22 Lubricating system 


General data 


Oll capaCIEY, EXOLONFIOE cia ec iciscsssospevedonvvonvedseeeee 3.35 | (3.5 US qt) 
WHOL OINIIOES sc cae sd gaara keeee aos paisacecuscacnd 3.85 | (4.0 US qt) 
AR ee LET hoe erasable aS 35S RENAE ris SPOR en sroed a Wiens 1.01(1.1 US qt) 


Turbo-engines: add 0.6 | (0.7 US qt) to above if oil cooler is drained. 


Oil pressure at 33 r/s (2000 r/min), warm engine and new oil filter 0.25—0.60 MPa 
35.6—85.3 psi 


v ¢ 


¢ 


Group 21 Reconditioning engine 


Specifications 
Petrol/Gasoline engines 
USA, Canada and Japan Other markets 
| Quality Quality 
AGOOIOI IO APT a5 oc ix se ccktcleisns ddeeeet min SF* According to AP] —1983.............2...05.. min SE* 
: IBBA anes aus eke easins 33-6 min SF** 
“oils with designations SF/CC and SF/CD meet this require- *oils with designations SE, SF, SE/CC, SF/CC and SF/CD 
. ment. meet this requirement. Note that SE/CD oil must not be 


: used, 
**oils with designations SF/CC and SF/CD meet this requi- 


) i) rement. 


y Viscosity (stable ambient temperatures) Viscosity (stable ambient temperatures) 


Note: USA, Canada & Japan SAE 15W/40 engine oil is recommended for use in extreme 
driving conditions which involve high oil consumption eg. mountain driving with frequent 
deceleration or fast motorway driving. 

Other markets: SAE 15W/40 and SAE 20W/40 oils are recommended. 

Note however the lower temperature limits. 


Oil pump 

PIDTINOULONIO lode ice te v's Sairvcns.> vend onto ne ee emras Leelee 0,02—0.12 mm (0.0008—0.0047) 
Radial clearance (excluding bearing clearance) ................ 0.02—0.09 mm (0.0008—0.0035) 
Backlash (excluding bearing clerarance) ...................... 0.15-—0.35 mm (0.0059—0.0138) 
Bearing clearance, driveshaft .................. 22.200. 200005. 0.032—0.070 mm (0.0013—0.028) 


IGUUNE SUSE scsi casas accesses sedaeshvanees 0.014—0.043 mm (0.0006—0.0017) 


Relief valve spring length under different loads 


* Length Load 
| 39.2 mm (1.5445 in) 0 


| , 
& \ L | 26.25 mm (1.0343 in) 46-54 N (10.1-11.9 Ib.) 
Le 21.0 mm (0.8274 in) 62-78 N (13.6-17.2 Ib.) 


Group 21 Reconditioning engine 


Special tools 


Special tools 


Drift: installing pilot bearing 
Centering drift: installing clutch plate 
(early gearbox types) 

Stand: Used with fixture 5023 


Extractor: pilot bearing 
Drift: installing/removing connectirig rod bushing 
Press tool: installing/removing camshaft 


2484-7 


2520-8 


4090-0 
5017-2 
5021-4 


5022-2 
5023-0 
5024-8 


5025-5 
5026-3 
5027-1 


5028-9 
5029-7 
5034-7 
5111-3 


5112-1 
5160-0 


Press tool: adjusting valves 
Fixture: used with stand 2520 
Sleeve: installing crankshaft front seal 


Sleeve; installing camshaft and intermediate shaft seals 
Pliers: removing valve tappets 
Drift: installing intake valve guides 


Drift: installing exhaust valve guides 
Drift: installing intake valve seats 
Counterhold: crankshaft, intermediate shaft, camshaft 


Centering drift: clutch (late gearbox types) 

Gear sector: locking flywheel 

Reamer kit: contains 5161, 5162, 5163, 5164 (early type) o 
5224 (late type) 

Reamer: for valve guide OS1 

Reamer: for valve guide OS2 

Reamer: for valve guide OS3 


5161-8 
5162-6 
5163-4 


5218-6 
5219-4 


Drift: removing valve guide 
Tool: removing/installing valve 
guide seals 

Drift: for checking valve 


5220-2 


5222-8 
5224-4 
5276-4 


Gauge: for checking valve stem length 
Reamer: inside (replaces 5164) 
Press tool: installing crankshaft rear seal 
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j Lime 
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5276 1801 
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Group 21 Reconditioning engine 


Thread repairs 


A. Thread repairs 


Al 
General 


Damaged threads can usually be repaired with thread 
inserts. Thread inserts and installation tool are available 
from Volvo Parts. 


113 284 


thread inserts (refer to the illustration and table for the 


Note. Some threads can/may not be repaired with ¢ 4 
part concerned) 


ao Of 
—— Installation tool | 
Complete set or separate parts can be ordered from 
: Volvo Parts. 
3S 


130 384 
Supplied with kit 


E. Tool Thread 
pear fon ft [inserts | MIE 
4) 


M 6x1 998 5802-9 | 998 5803-7 | 998 5804-5 998 5805-2 956014-5 + 
956015-2 
M7x1 998 5806-0 | 998 5807-8 | 998 5808-6 998 5809-4 ” 948015-3 + 
941843-5 
M 8x1,25 998 5810-2 | 998 5811-0 | 998 5812-8 998 5813-6 ” 956018-6 + vt r 
M 10x1,5 998 5814-4 | 998 5815-1 | 998 5816-9 998 5817-7 4 


M 12x1,5 998 5818-5 | 998 5819-3 | 998 5820-1 998 5821-9 


M 14x 1,25 998 5823-5 2) 998 5824-3 998 5825-0 ”) 

M 141,25 998 5826-8 2) 998 5824-3 998 5825-0 4 

M 14x1,5 998 5827-6 2) 998 5828-4 998 5829-2 4) 948758-8 
3) 


M 16x1,5 | 998 5848-2 | 998 5831-8 is bi 998 5832-6 | 947847-0 
M 18x1,5 | 998 5849-0 | 998 5833-4 3 + % 998 5834-2 | 947843-9 
5/8” — 

18 UNF 998 5850-8 | 998 5860-7 “ * 4 998 5861-5 | 948755-4 


‘intended for spark plug threads (no drilling) © 
Use flat-nosed pliers or similar tool 

‘Supplied with installation tool 

“Tool 998 5830-0 is not supplied with complete kit iand should be ordered separately if required. 
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Group 21 Reconditioning engine 
Thread repairs 


Do not repair these threads 


(Threads shown below cannot or must not be repaired) 


A3 
Cylinder head Inlet manifold 


137 807 


) All conical threads such as plugs and nipples in inlet manifold on all engine types. A few 
examples are shown above. 


Later type inlet manifolds have a few unthreaded holes intended for self-tapping screws. 


] me ) Inlet manifold A-engines 


Idle adjustment screw 


Group 21 Reconditioning engine 
Thread repairs 


Thread repair insert, drill diameter ¢ 


135 685 


» Tap section 


> Reamer section 


\ Guide 


135 687 
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ae a 
956014-5 

956015-2 

948015-3 7.3 

941843-5 7.3 

956017-8 


956018-6 
956019-4 


M 101.5 
M 121.5 


M 141.25 


M 141.5 
M 161.5 


5/8" 18UNF 


A5 


Combination tap Repairing spark plug threads 


Cylinder head must be removed first. Tap hole from 
inside to avoid damaging seat for spark plug. 
Do not drill the hole. Use tap 998 5823-5, 


Re-cut old threads only. Do not cut further into cylinder 
block. Spark plug bore must not be threaded along 
entire length. 


Screw in thread insert (P/N 948756-2). 


Group 21 Reconditioning engine 
Thread repairs 


Installing thread inserts 


Je 
5 
: 
Thread 


b — 
o 


] ” Thread depth 


135 688 


Drilling depth 


Drilling depth 


135 689 


Aé 
Select drill size, tap and insert 
Measure length and thread of old hole, 


A7 
Tap hole 


NOTE! Special instructions for spark plug holes, 
see page 14. 


Measure depth of hole. Drill out hole to this depth, 


Cut the screw thread to such a depth that the thread 
insert makes contact with fully cut screw thread along 
its entire length. 


Clean the hole. 


A8& 
Assemble installation tool 


M6—M14 threads: fit correct mandrel and crank in in- 
Stallation tool 998 5830-0. 


M16 and coarser threads: use the appropriate installa- 
tion tool. 


Group 21 Reconditioning engine 
Thread repairs 


Tang 
Crank 


Mandrel 


113 299 


113 300 


113 301 


Ag 
Fit thread insert in installation tool 


Fit the thread insert in the tool with the tang facing 
downwards, 


Turn the crank clockwise until the tang of the thread 
insert engages the slot in the crank. 


Without pressing, screw the thread insert into the man- 
drel until the first thread of the insert is flush with the 
opening of the mandrel. 


Alo 
Install thread insert 
Hold the tool vertically above the centre of the hole. 


Without pressing, screw in the thread insert until the 
top thread of the insert is at least 1/2 a thread below the 
working surface (0.5xpitch). The insert must not be 
screwed in to the bottom otherwise it will not be possi- 
ble to break off the tang. 


All 


Break off tang 


M16—M12 threads: use the tang breaker supplied with 
the installation kit. 


M14 and coarser threads: use a pair of flat nosed pliers 
to break off the tang downwards. 


Remove the tang from the hole. 


fq 


oq 


Group 21 Reconditioning engine 
Thread repairs 


Removing thread repairs inserts 


Al2 


File groove in thread insert 


Using a triangular file make a groove in the top thread of 
the insert, approx. 1/4 of a thread from the end. Take 
care not to damage the thread holding the insert. 


»” 


Al3 
Remove thread insert 


Insert a sharp edge of a triangular scraper in the groove. 
Press downwards and rotate anti-clockwise until the 
insert is removed. 


130 379 


)* 


Al4 
Fit new thread insert 
Clean the hole with a tap and fit a new insert. 


iiitili 
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Group 21 Reconditioning engine 


Reconditioning engine Ce 


Special tools: 1426, 2484, 2520, 4090, 5017, 5021, 5022, 5023, 5024, 5025, 5026, 5027, 5028, 5029, 5034, 
5111, 5112, 5160, 5161, 5162, 5163, 5218, 5219, 5220, 5222, 5224, 5276. 


For the overhaul! of the engine it is presumed that the components shown in the illustration below have already 
been removed. Also that the engine is mounted with support 5023 on universal stand 2520. 


we ¢« 


137 555 
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Group 21 Reconditioning engine 
Disassembly 


B. Engine, disassembly 


= 
” “ ‘~ A 
y 130 101 


i310) — 62 
© © © © © 
) 
© © © © © 
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] ms ) 130 102 


TIMING GEARS AND CYLINDER HEAD 


B1 


Remove timing gear case, crankshaft pulley and 
drive belt 


Slacken belt as follows: 

— slacken nut for drive belt tensioner 
— stretch belt by hand 

— retighten nut 


Important 


To prevent damage, do not rotate crankshaft or camshaft 
when gear belt is removed as pistons may strike valves. 


B2 
Remove rocker cover and cylinder head 
Unscrew screws in sequence shown adjacent. 


important 


Cylinder head is made of aluminum. To avoid damage it should 
be placed on wooden supports when removed. 


B3 
Remove: 


— water pump 
— pipe to heater 


Group 21 Reconditioning engine 


Disassambly 


B4 
Remove pulley from intermediate shaft 
Use 5034 to lock shaft. 

B5 
Remove: 
— crankshaft centre bolt use counterhold 5034 
— hub, guide plates and pulley 
— key in crankshaft (only early types). 

B6 


Remove: 


rear belt guard 

— oil seals from flange. Pry out with a screwdriver 
— front sealing flange 

— spacer sieeve from crankshaft (only early types). 


B7 
Remove: 


— (—1980) oil pump cover and pinion 
— (1981—1984) oil trap and pinion 
— intermediate shaft 


137811 
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Group 21 Reconditioning engine 
Disassembly 


FLYWHEEL, OIL SUMP, OiL PUMP 


Manual gearboxes B8 
Remove: 


pressure plate and driven plate. Slacken pressure 
plate bolts crosswise, a few turns at a time to prevent 
warp 

flywheel. Use locking sector 5112 to prevent crank- 
shaft from rotating 

lockring 

pilot bearing from crankshaft. Use puller 4090 


Automatic gearboxes B9 
Remove: 


carrier plate with support plate and coupling flange. 
Use locking sector 5112 to lock flywheel when re- 
moving bolts. 

guide sleeve 


B10 


Remove: 


crankshaft rear oil seal. Pry seal out with a screwdriver 
Check if seal is flush with flange or 3 mm (0.1 in) from 
flange, so that it can be refitted in same position. 


Remove: 


support bracket 
oil sump 

rear sealing flange 

oil pump and delivery pipe 


Group 21 Reconditioning engine 
Disassembly 
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¥30 911 


Pistons, connecting rods 
An easy way to rotate crankshaft while disassembling en- 
gine, is to place two screwdrivers in flywheel mount. 


B11 
Check connecting rod side clearance 


Using a feeler gauge. Check that clearance = 0.15—0.35 
mm (0,0059—0.0137 in), 


If side play is too large, replace connecting rods. 


Bi2 
Remove pistons and connecting rods 
Rub down any wear ridges in cylinder. 


Check identification marks on connecting rod cap, mark 
if necessary. 


Assemble connecting rod, bearing and cap shells to 
prevent interchange of parts. 


Crankshaft 


B13 
Remove crankshaft and main bearings 
Check identification marks on caps, mark if necessary. 


Important Do not interchange bearing shells and caps. 


e 
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Group 21 Reconditioning engine 
Cleaning and checking 


C. Cleaning, checking 


Cet 
a. \ 
’ ho) +> 
> hy s ®) 
~~ ’ — a s 
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ie 


Out-of-rounc! 


cl 
Clean: 


— cylinder bores (polish dull parts) 

— cylinder block (contact faces, bearing seats, oilways, 
holes for cylinder head bolts, remove old gasket 
material) 

— erankshaft, blow compressed air through oilways 

— main bearing caps and shells. 


C2 
Examine crankshaft 


Measure out-of-round and taper with micrometer. Take 
measurements at different points on journals. 


Connecting rod journals 


Max out-of-round..............., 0.05 mm (0.0020 in) 
Maxtaners ai. iecissceck. ay fal olan 0.05 mm (0.0020 in) 


Main bearing journals 


Max out-of-round ................ 0.07 mm (0.0028 in) 
PAB i dca en conc ered tered 0.05 mm (0.0020 in) 


Journals can be ground down to two undersizes, see 
specifications on page 7. 
If crankshaft is thought to be out-of-true, check with a 
dial indicator as follows. 


Support crankshaft on ‘V’ blocks. Rotate one turn and 
measure out-of-true for two centre journals. 


Out-of-true = max 0.05 mm (0.0020 in) 
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Group 21 Reconditioning engine 


Cleaning, inspection 


Measure cylinder bores 
Use an accurate bore gauge (range = 50-100 mm 


or 2-4 in). 


C3 


Measure max wear crosswise just below top dead centre. 
Measure min wear lengthwise at bottom dead centre. 


ee, il 0 at 


BY: 
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Identification 
A letter is stamped into block next to each cylinder. (C,D,E 
or G). 
Oversizes are indicated by OD1 (OS1) or OD2 (OS2): After 
reboring, punch in new size (mark). 
Standard 6B 17,6 19 B21 B23 
(C-marked) 
mm  88.90-88.91  92.00-92.01 96.00-96.01 
(in) (3.500-3.5004) (3,6220- (3.7795- 
3,6224) 3.7799) 
(D-marked) 
mm  88.91-88.92  92.01-92.02 96.01-96.02 
(in) (3,5004- (3.6224- (3.7799- 
(E-marked) 3.5008) 3.6228) 3.7803) 
mm 88,92-88.93  92.02-92.03 96.02-96.03 
(in) — (3.5008- (3.6228- (3.7803- 
(G-marked) 3.5012) 3.6232) 3.7807) 
mm  88.94-88.95 92.04-92.05 96.04-96.05 
(in) (3.5016- (3.6236- (3.7811- 
; 3.5019) 3.6240) 3.7815) 
Oversizes: 
OSimm  89.29-89.30 92.5 96.3 
(in) (3.5153- (3.64) (3.79) 
3.5157) 
OS2mm _ 89.67-89.68 93.0 96.6 
(in) (3.5303- (3.66) (3.80) 
3.5307) 


C5 
Measure piston diameter 
Measure diameter at right angles to gudgeon (piston) pin. 
Diameter must be measured at different points depending 
on piston/engine type, 
@ B21 AE = 6 mm (0.24 in) from bottom edge of skirt 
@ B 23 type 1 (piston size 80.4 mm or 3.17 in) = 15 mm 
(0.59 in) from bottom edge 
@ B 23 type 2 (A, E, and F) (piston size 76.4 mm or 3.01 in) 
= 8mm (0.31 in) in from bottom edge 
@ Others = 7mm (0.28 in) from bottom edge 


C6 
Calculate piston clearance in cylinder 
Example: 
Measure bore min 92.02 mm max 92.03 mm 
(3.6228 in) (3.6232 in) 
Measure piston diameter 92.00 mm 92.00 mm 
(3.6220 in) (3.6220 in) 
Clearance 0.02 mm to 0.03 mm 
(0.0008 in) (0.0012 in) 
Piston clearance: 
B17A,B 19 AE/K,B 21 A/E/F ...... 0.01-0.04 mm 
(0.0004—0.0016 in) 
oy en, Fe Aen, abe Sp ere 0.03-0.06 mm 
(0.0012—0.0023 in) 
BATT GOR: oii-ais'ss,eRaed ven derma te 0.02-0.04 mm 
(0.0008-0.0016 in) 
BION esis nc ink ha vieeteh eels mals 0.01-0.04 mm 


(0,.0004—0,0016 in) 

B23E 
type 1 (piston size 80.4 mm 3.17 in) 0.05-0.07 mm 
(0.0019-—0.0028 in) 
type 2 (piston size 76.4 mm 3.01 in) 0.01-0.04 mm 
(0.0004—0.0016 in) 
BSF i tcccasascs hss wearaboiatengan 0.01-0.04 mm 
(0.0004-0.0016 in) 


a 
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Cleaning, inspection 


C7 


Use piston ring pliers. 


eS : 
=a 
Fy <—-?* Remove rings from pistons 
\ 


ce 
Disassemble connecting rods from pistons 


Check that pistons and connecting rods are marked 
prior to dismantling. 


ie 2 


cg 
Cleans and inspect pistons 


Remove all traces of carbon. Scrape out grooves with 
é.g. an old, ground piston ring. 


Check for: 

— damage 

— signs of wear 
— cracks 


a) 130 345 


C10 
. Check ring to groove clearance 
a Use a feeler gauge 
- 
Upper compression ring.............. 0.040-0.072 mm 
(0.0016-0.0028 in) 
Lower compression.................. 0.040-0.072 mm 
} i) (0.0016-0.0028 in) 
. OW SCIBDON IBIG Boreidiois. cca ive caine 0.030-0.062 mm 


(0.0012-0.0024 in) 


¥19 688 
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Cleaning, inspection 
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C11 
Check piston ring gap 


Insert piston ring in bore (use an inverted piston to 
ensure that ring takes up correct position.) 


Measure gap 15 mm (0.6 in) from lower edge, using a 
feeler gauge. 


Upper compression ring ..............5. 0.35-0.65 mm 
(0.014—0.026 in) 
Lower compression ring ..............5- 0.35-0.55 mm 
(0.014—-0.022 in) 
OU SCTADET YING). x asic <isionset aviacewe maroc 6s 0.25-0.60 mm 


(0.010-0.024 in) 


C12 
Clean and inspect connecting rods 


Check for: 

— damage 

— signs of wear 

— cracks 

— damaged threads 


C13 
Check gudgeon (pistons) pin fit 


It should be possible to slide pin through bore with light 
thumb pressure. 


C14 
Check gudgeon (piston) pin fit in piston 


Pin must not be loose. It should be possible to press pin 
through with thumb pressure, 


Oversized pins can be used if bore is worn. 


Group 21 Reconditioning engine 
Cleaning, inspection 


Replacing damaged connecting rod bolt 
Operation C15—16 


C15 
Tap out old bolt 
Remove cap and shells. 


Rest connecting rod on hard, level surface and tap bolt 
out with a mallet. 


77 " i 


C16 
Install new bolts 
Position cap, observing assembly marks. 


Place a 12 mm socket beneath cap and press in new 
bolt. 


Replacing connecting rod bushing 
Operations C17—19 


C17 
Press out old bushing 
Use small end of drill 5017. 


C18 
Press in new bushing 
Use wide end of 5017. 


Important Make sure that lubrication holes in bushing and 
connecting rod align 
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Cleaning, inspection 


119 692 


eye 
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C19 


Check gudgeon (piston) pin fit in new bushing 


It should be possible to slide pin through bore with light 
thumb pressure without any noticeable looseness. 


lf necessary, machine bushing. 


C20 


Check connecting rod 


Use an alignment gauge to check for out-of-true twist, 
S-form. 


C21 


Clean and inspect flywheel (manual gearbox) and 
carrier plate (auto) 


If replacement is necessary, carrier plate must be re- 
placed along with ring gear. 


Damaged worn flywheel must be replaced with ring 
gear attached but ring gear can be replaced separately. 


New flywheels are rustproofed and should be de- 
greased prior to assembly 


Two different types of flywheels are in use on manual 
gearbox vehicles. 


m< 
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Replacing ring gear 
Operations C22—26 


C22 
Heat new ring gear to 230°C (450°F) 
Heat ring gear in an oven or with an oxycetylene torch. 
If oven is to be used, begin heating at this stage. 


C23 
Drill a hole between two cogs. 
Use an 10 mm (0.4 in) drill. 
Depth = 9 mm (0.35 in). 


Important: Do not drill into flywheel as this may cause 
out-of-balance. 


C24 
Remove ring gear 
Mount flywheel in a vice protected by soft jaws. 


Lever off ring gear with a screwdriver. It may be neces- 
sary to split ring gear above drilled hole. 


Clean mating surfaces on flywheel. 


C25 
Heat new ring gear to 230°C (450°F) 


Check temperature with solder (40% tin, 60% lead) sol- 
der melts at 220—230°C (430—450°F). 


C26 
Install new ring gear 


Important: Bevelled side of ring gear must face flywheel. 


If necessary tap ring gear until flush with flywheel, 
using a brass drift. 


Leave to cool. 
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Oil pump, cleaning — inspection 
Operations C27—33 


C27 
Disassemble oil pump 


On older types it is necessary to remove strainer to 
obtain access to retaining screws. 


C28 
Clean and inspect pump 


Check gears, pump body and cover for signs of wear 
and damage. 


C29 
Test relief valve spring 
Load Length 
0 39.2 mm 
(1.5445 in) 
46-54 N (10.1-11.9 Ib.) 26.25 mm 
(1.0343 in) 
62-78 N (13.6-17.2 Ib.) 21.0 mm 
(0.8274 in) 
C30 


Check backlash 
0.15-0.35 mm (0.0059-0.0138 in). 


Group 21 Reconditioning engine 
Cleaning, inspection 


C31 
Check gear end play 
0.02—0,12 mm (0.0008—0.0047 in). 

C32 
Fit plunger and spring 
Earlier types have a valve ball and spring. 

C33 


Assemble oil pump 
Connect delivery pipe using news oil seals. 
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Group 21 Reconditioning engine 
Assembly 


D. Engine, assembly 


Always use new seals, O-rings and gaskets when assembling the engine 


137 556 
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CRANKSHAFT 


D1 
Install main bearing shells in block and caps 
Lubricate shells. 


Make sure that matched pairs are installed together. 
Bearing cap at flywheel end is marked 5. 


D2 
Install crankshaft and main bearing caps 
Lubricate bearings and studs. 


Note that drop-shaped symbol on caps should point 
towards front of block. 


Cap No. 5 (thrust bearing) should be next to flywheel. 
Torque bolts to 110 Nm (80 ft.!bs). 


D3 
Check end float. 


Move crankshaft lengthwise back and forth and mea- 
sure clearance with a dial indicator. 


End float = max. 0.25 mm (0.0099 in) 


118 696 


Group 21 Reconditioning engine 


Assembly 


PISTONS, CONNECTING RODS 


Assemble pistons to connecting rods 
Mark on piston crown should face forwards. 
Connecting rod mark should face towards oil filter. 


Check that pistons and connecting rods are not inter- 
changed. 


D§ 
Install piston rings 
Turn rings so that gaps are 120° apart. 
|. 
119 697 
D6 


Install bearing shells in connecting rods and caps 
Oil cylinder liners, pistons and shells. 


D7 
Place No. 1 liner in cylinder 


Turn crankshaft so that No. 1 crank points directly 
down. 


Insert piston using a ring compressor tool. 


Mark on piston should face forwards. 
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D8 
Install connecting rod cap 
Check identification mark on connecting rod and cap. 
Oil studs and use new nuts. 


Torque to: 
Cleh ete isc us aitionaedas were 63 Nm (46 ft.|bs) 
INQW BUGS sr oaie.s Gere onieaer ces ak 70 Nm (51 ft.ibs) 


Dg 
Install remaining pistons 


Check after installing each cap that crankshaft can be 
turned. 


D10 
Install intermediate shaft. 
Oil bearing and gear. 


Place finger in oil pump opening and guide shaft into 
position. 


D11 
Install oil pump pinion 


D12 


—1980 models 
Install cover 


Use a new O-ring. 


1981-1984 

Install drain tube and oil trap 

Press tube in as far as possible and align with opening. 
Use a new oil trap O-ring. 
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Assembly 


OIL SEALS, TIMING GEARS 


D13 
Install front sealing flange and rear belt cover 
Sealing flange should be installed without seals. 
Use a new gasket. 
Trim edges of gasket. 
Note:Do not forget two cable harness clips. 


D14 
Lubricate and install front oil seals 


Use press tool 5025 for intermediate shaft seals and 
5024 for crankshaft seals. 


Check that seals are not damaged or twisted. 


Di5 
Install: 


— (early types) spacer sleeve on crankshaft. Bevelled 
edge of sleeve should face forwards. 

— key (early types) 

— guide plates (edge facing away from pulley) 

— pulley, (Later types: install pulley with key bevel 
facing cylinder block) 

— hub 

— centre bolt 


Torque center bolt to 165 Nm (120 ft. Ibs.) using 5034. 


D16 


Install intermediate shaft pulley 
Mark on pulley should face outwards. 
Torque to 50 Nm (36 ft.lbs). Use counterhold 5034. 
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Assembly 


D17 
Install water pump and heater pipe tc 
Use a new gasket and new O-ring. 
Top edge of pump should be flush with cylinder block. 


Vehicles with Pulsair system: replace tube retaining 
screws with inhex type. 


D118 
Install rear sealing flange 
Use a new gasket. Trim edges of gasket. 


Dig 


Insert oil seal in rear sealing flange 
Assemble special tool 1801 and drift 5276. 
Oil contact faces and place seal in drift. 


lf end of crankshaft shows signs of wear press seal 
further in than before. 


Remove one spacer from drift if old seal is flush with 
flange. 


Remove two spacers from drift if old seal is 3 mm (0.12 in) om 
from flange. 

Leave both spacers in drift if crankshaft is in good condi- 

tion. 

Tap in seal until drift seats against crankshaft. 


OIL PUMP, SUMP 


D20 
Install oil pump and pipe 
Check that pump shaft fits into drive gear. 
Do not forget to install O-rings in pipe. 


1981—84: Secure bracket for oil trap hose to oil pump 
retaining screws. See next page. 
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Group 21 Reconditioning engine 


Assembly 


1981—1984 D21 


Secure oil trap drain hose 


Secure bracket for drain hose to oil pump retaining 
screw. 


Make sure that hose is clamped behind lug on oil pump. 


Important: Do not shorten hose. It is important that hose is 
of exact length. 


D22 
Install: 
— oil sump gasket. Turn mark on gasket to face starter 
motor mount. 
— oil sump 
— support bracket, Do not tighten bolts at this stage. 


FLYWHEEL, CLUTCH, CARRIER PLATE 


Manual gearboxes D23 
Install: 


— pilot bearing in crankshaft using drift 1426 
— lock ring. 


Automatic transmissions D24 
Install: 
~— guide sleeve with bevelled end facing outward. 
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Assembly 


131 050 


130 351 


D25 


Install flywheel (manual gearboxes) 
Install carrier plate (automatic transmissions) 


Turn crankshaft to T.D.C. for No. 1 cylinder. 


Install flywheel/carrier plate on crankshaft so that pinA 
is approx. 15° below horizontal, see fig. 
Take care not to mix up holes A and B. 


Later type flywheels; Install flywheel with arrow facing 
right. 


Install new bolts. Smear threads with sealer P/N 116 
1056—5. 


Torque bolts to 70 Nm (50 ft.lbs), Use locking sector 
5112 to counterhold flywheel. 


Automatic gearboxes: 


Note position of support plates. Edge of outer plate 
should face outwards, 


Manual gearboxes D26 
Install driven plate and pressure plate 

Early type: Use centering drift 2484. 

Late types (evolute teeth); Use centering drift 5111. 


Torque bolts crosswise a few turns at a time to avoid 
distorting clutch, 


D27 
Remove locking sector 5112 


m4 
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Group 21 Reconditioning engine 
Cylinder head, disassembly 


» E. Cylinder head, disassembly 


Take care not to damage gasket face when dismantling cylinder head. 


1 
Remove 


— belt tensioner. Unhook spring with a 3 mm (0.1 in) drill 
— lifting eye, thermostat housing and thermostat. 


E2 
Remove camshaft pulley 
Counterhold pulley with 5034. 


E3 
Remove camshaft 
Remove center cap. 


Position press tool 5021 and press camshaft into its 
bearings. 


»” 


Remove remaining bearing caps. 
Remove press tool, camshaft and oil seals. 


»” 


E4 
Remove: 


— tappets and shims 
— rubber seals from valves. 


Note: Do not interchange tappets. 


130.131 
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Group 21 Reconditioning engine 
Cylinder head, disassembly 


E5 
Remove: 
— valve cotters 
— upper spring seats 
— valve springs 
— lower spring seats 
— valves. 


Do not interchange parts. 


130 132 


Remove valve stem seals 
Use special tool 5219 to remove valve stem seals. 


197 818 
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Group 21 Reconditioning engine 


Cylinder head, cleaning, inspection 


Cylinder head, cleaning, inspection 


x * max 0.5 mm 


(0.02 in) 


(0.01 in) 


130-133 


WD} 


as —* 137 549 


E7 
Clean cylinder head and gasket face 


E8 
Check cylinder head for distortion 
Use a steel ruler and feeler gauge. 


Distortion must not exceed 0.5 mm (0.02 in) longitudinally 
and 0.25 mm (0.01 in) across cylinder head. 


Important: If distortion is greater than 1.0 mm (0.04 in) 


longitudinally or 0.5 mm (0.02 in) crosswise cylinder head 
must be replaced. 


Cylinder head height, new........ 146.1 mm (5.7563 in) 
min (after machining). ......... 145.6 mm (5.7366 in) 
E9 


Clean/inspect valves and valve seats 
Clean valve seats with a cutter. 


Remove carbon from combustion chambers and 
valves. 


lf valve seats are fractured or show signs of excessive 
wear they must be replaced. 


Clean and check spark plug threads for damage. 


Turbocharged engines have sodium-filled exhaust valves. 
Scrapped valves must not be mixed with ordinary scrap 
iron before first removing the sodium. 


See instructions on next page. 
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Group 21 Reconditioning engine 
Cylinder head, cleaning, inspection 


25 mm (0.98 in) 


04 mm (0.16 in) Scrapping sodium-filled exhaust valves 


Caution: Sodium in contact with water is explosive. Conse- 
quently when drilling, cutting or performing any form of 
04mm work which involves separating sodium, ensure the 


(0.16 in) sodium does not come in contact with water. 


. Drill a hole (4.0 mm or 0.16 in) in the valve crown as 
illustrated. 


. Drill a hole (4.0 mm or 0.16 in) in the valve stem, or cut 
the stem approximately 25 mm (0.98 in) from the end. 


. Throw the valve into a bucket of water. A powerful reac- 
tion of an explosive nature will occur and you are advised 
to stand at least 3 meters (10 feet) from the bucket. The 
reaction lasts 1-2 minutes and afterwards the valve can 
be mixed with ordinary scrap metal. 


E11 
Check valve guides for wear 
Check wear with a dial indicator mounted on a magnetic 


stand. Tr 


Use new valves and press valves up 1-2 mm (0.04—0.08 in) 
with finger. 
Inlet Exhaust 

Clearance, with new 
valve and new 
QUIGG. «. sicoweek mm 0.030-0.060 0.060-—0.090 

(in) (0.0012~0.0024) (0.0024-0.0035) ec 
Max. clearance ® 
measured with new 
valve and old 
NGS 55-5555 5:48 mm 0.15 0.15 

(in) (0.0059) (0.0059) 


ee 


Replacing valve guides 
Operations E12—16 


E12 
Press valve guide out 
Heat cylinder head to 100+10°C (212°+18°F). 
Drive guide out with drift 5218. 


Check that guide has not damaged bore during re- 
moval. 


If so, valve guide bore must be reamed to oversize. rl 


118 656 
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Group 21 Reconditioning engine 
Cylinder head, cleaning, inspection 


E13 
Identification of valve guides 


Valve guides are marked with grooves to indicate over- 
size. Use new guide of same number of grooves as 
previous guide. 


No.of grooves Size 

0 Standard 
1 Oversize 1 
2 Oversize 2 
3 Oversize 3 


E14 


Press in new valve guide 
Cylinder head should be at room temperature 


Use drift 5027 for inlet valves and 5028 for exhaust 
valves. 


Press guide until drift contacts cylinder head to give 
valve correct protrusion. 


Important: Force used for pressing valve guide into posi- 
tion must be at least 9000 N (900 kp). If this force is not 


reached the guide must be removed again and valve seat 
reamed to next oversize and appropriate guide installed. 


E15 
Reamer part number 
Oversize Reamer 
1 5161 
2 5162 
3 5163 
E16 


Clean valve guide 
Use reamer 5224 or 5164. 


Valve and seat must be ground in after replacing valve 
guide. 


Group 21 Reconditioning engine 
Cylinder head, cleaning, inspection 


Valve seat, replacement a 
Operations E17—28 


Important: Valve guides should always be replaced before 
replacing valve seats. See E12—16. 
E17 


Cut two notches in ring of old valve seat 


This makes it easier to remove seat. Grind an additional 
notch for chisel, taking care not to damage cylinder 


head. 
E18 
Split valve seat 
Split seat with a chisel. r 4 
Be careful not to damage cylinder head. 
E19 
Tap out valve seat 
Use a long drift as illustrated. 
E20 
Check valve seat recess 
if damaged, ream recess to nearest oversize. 
E21 


Measure diameter 
Use an inside micrometer. 


Group 21 Reconditioning engine 


D +0.17mm (0.0067 in) 


143 945 


Cylinder head, cleaning, inspection 


E22 
Measuring new valve seat 


Size of new valve seat is not marked but must be mea- 
sured. Two oversizes are available. 


Valve seat insert should be 0.17 mm (0.0067 in) larger 
than recess in cylinder head. 


E23 
lf less than 0.17 mm (0.0067 in): 


Recut valve seat to oversize. Use a valve cutter e.g, Mira 
P/N 998 6045-5 and follow manufacturers instructions. 


Vaive seat diameter Inlet Exhaust 
Start 6 iickaic Mace dea cects mm 46.00 38.00 
(in) (1.8124) (1.4972) 
CRPSIEO deck ietmeeeoe mm 46.25 38.25 
(in) (1.8223) (1.5071) 
OVGISU@S 2... s::1.62ccusbierecd mm 46.50 38.50 


(in) (1.8321) (1.5169) 


E24 
Heat cylinder head 
Heat to 100 ° C (212°F). 

E25 
Fit new seat insert on drift 
Drift 5029 = inlet valves 
Drift 5220 = exhaust valves. 

E26 


Cool seat insert to —70°C (—94°F) 
Use carbon dioxide. 
Wear protective gloves for safety. 
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Group 21 Reconditioning engine 


Cylinder head, cleaning, inspection 


E27 
Tap valve seat insert into cylinder head 


This operation must be carried out very quickly, within a 
3-4 seconds to avoid temperature loss. 


E28 
Check seat fit 


If seat is not secure, oversize seat must be used. 


After replacing valve seat, seat must be ground and valves 
ground-in, 
191 096 


er 


Grinding-in valves and valve seats 
Operations E29—31 tT | 


E29 
Machine valves to specified angle 


Same angle for inlet and exhaust valves. 


~ 


Important: 


Exhaust valves in turbo engines are stellite coated and r 4 
must not be machined. They can only be ground-in with 


lapping paste against valve seat. If stellite coating is re- 
moved valves wil! lose heat resistance. 


_> Stellite 
amg 


137 550 ¢ 4 


1.7-2.3 mm 
ene .. (0.0670-0.0906 in) E30 
2 ae Mill or grind valve seats 


Same angle for inlet and exhaust valves. 
Valve diameter 
UGE. Vane ietslelen). » 1.3—1.9 mm (0.0512—0.0749) 
Exheuet..5 tants das... 1.7—2.3 mm (0.0670—0.0906) 
E31 
Check valve fit ~ 


Grind-in valves if necessary with lapping paste. 
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Group 21 Reconditioning engine 
Cylinder head, cleaning, inspection 


E32 
Check tappets for damage, scoring etc 


E33 
Test valve springs in a spring tester 
Two different types are in use. 


Type 2 springs are used on 


— B21F LH-Jetronic, late types (introduced from 1983 
models) 

— B23F 

— B19ET, B21ET and B21FT late types (introduced 
from 1984 models) 


Type 2 springs can also be used on B 21F LH-Jetronic 
early types and B 19ET, B21 ET and B21FT early types. 


Type 1 springs are used on all other engine types. 


Important: Do not interchange adjusting shims and 
springs in same engine types. 


Type 1 Type 2 


Length Load 
mm (in) N (Ib.) 


Length Load 
mm (in) N (Ib.) 


45.0 (1.77) 0 45.5 (1.79) 0 

38.0 (1.50) 280-320 38.0 (1.50) 280-320 
(62-70) (62-70) 

27.0 (1.06) 710-790 27.5 (1.08) 702-782 
(156-174) (154-172) 


£34 
Check camshaft end float 


Place camshaft in cylinder head. 

Fit rear bearing cap. 

Slide camshaft to and fro and measure end float. 
End float = 0.1—0.4 mm (0.0039-—0.0158 in) 

If end float is too large, replace rear bearing cap. 


E35 
Check belt tensioner 


Check roller for excessive wear. 
Running face of roller must not be damaged. If surface 
is grooved both roller and belt must be replaced. 
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Group 21 Reconditioning engine 
Cylinder head, assembly 


Cylinder head, assembly 


Location of senders/contacts on cylinder head and block E36 i 


All senders/contacts are located on the left-hand side of 
the cylinder head and block. 


F engines USA 1981—1984 


Make sure that the connectors for the start injector, CIS 
system temperature sender and LH-Jetronic temperature 
sender are correctly connected. 


The connectors look alike and can easily be interchanged. 


B17,19,21,23A 
1975-1984 

B 19, 21, 23 E 
1975-1984 


B 19, 21 E-Turbo 
1981—1984 


B 21 F-5” 
1976-1984 
1981 USA 


B 21 F-Turbo 
1981 
1982-1984 


"'B 21 F-5 = Cl system and Bosch ignition system 
7)B 21 F-9 = Cl system and Chrysler ignition systern 
» Only certain year models and markets 

” Only California 

® Only B 21 ET Scandinavia and Switzerland 1984— 
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Group 21 Reconditioning engine 
Cylinder head, assembly 


E37 
Check valve stem position in relation to camshaft 


This measurement should be carried out to ensure that 
there is sufficient space for valve adjustment. 


Place valves in cylinder head. 

Remove measuring rings for D20/D 24 (largest ring) 
from gauge 5222 and place gauge in cylinder head. 
Slide measuring ring for B 17—B 23 over valve and press 
valve against seat with a finger. 


Ring must not touch valve. If valve touches ring the 
stem must be ground down, 


Max grinding = 0.5 mm (0.02 in) 


Min 3.5 mm (0.138 in) between valve cotter and end of valve 
stem. 


E38 
Fit new valve stem seals 
Seals are only required on inlet valves. 
Use only late type seals. 


Always use the protective sleeve supplied with new 
parts. 


To install seal: 

Oil and place valve in position. 

Place protective sleeve on valve stem. 

Fit seal using tool 5219. The tool should abut seal flange. 
Remove protective sleeve. 
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Group 21 Reconditioning engine 


Cylinder head, assembly 


' 
130 093 


E39 
Install: 


— lower spring seat (1) $ 
— spring (2) 

— upper spring seat (3) 

— valve cotter (4) 

— rubber seal (5) 


Important: 
Two different types of springs and seats are in use, see E 33. 


E40 
Lubricate and install tappets and adjusting shims 
Place in same position as found, 


er 
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E41 
Install: 


— belt tensioner 

— thermostat + O-ring, thermostat housing and lifting 
eyelet 

— half-moon shaped rubber seal at rear of cylinder 


head tr 4 


re 


E42 
Lubricate: 


— bearing shells 
— cams 
— tappets and adjusting shims 
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Group 21 Reconditioning engine 
Cylinder head, assembly 


E43 
Install camshaft and caps 


Place camshaft and rear bearing cap on cylinder head. 
Guide pin (arrowed) for pulley should face up. 


Press camshaft into cyliner head with press tool 5021, 
(Use rear bearing cap as guide). 


Do not tighten nuts on rear bearing cap fully at this 
stage. 


Smear front bearing cap sealing face with sealer P/N 
1161 027-6, 


Lubricate and fit remaining bearing caps. Do not tighten 
nuts fully at this stage. 


Remove press tool 5021. 
Lubricate and fit center bearing cap. 
Torque bearing cap nuts to 20 Nm (14 ft.lbs). 
£44 
Install front oil seal 
Use sleeve 5025. 


Grease oil seal and shaft. Check that edges of seal are 
not damaged. 


E45 
Install guide plates and pulley 
Turn plates so that edges point away from pulley. 
Torque to 50 Nm (36 ft.lbs). Use counterhold 5034. 


Group 21 Reconditioning engine 
Cylinder head, assembly 


Valve adjustment 
Operations E46—54 
cas © 


Turn camshaft to position corresponding to 
T.D.C. for No. 1 cylinder 


Turn pulley until cams above No. 1 cylinder point diago- 
nally upwards. 


130 146 t F 


E47 


Measure valve clearance 
0.35—0.40 mm (0.0138—0.0158 in). 


© ¢ 


cag WP 
Remove adjusting shim 
Turn tappets so that grooves point away from camshaft. 
Depress tappets with press tool 5022. 
Remove adjusting shim with pliers 5026, 


© 


r4 
E49 


Calculate thickness of adjusting shim required 


Shims are available from 3.30—4.50 mm (0.130-0.177 in) 
thickness at increments of 0.05 mm (0.002 in). Always use 
new shims. 


Measure thickness of fitted shim with a micrometer. 


Example: 

Correct valve clearance ...........- 0.40 mm (0.016 in) 
Measured clearance..........-.+++ 0.25 mm (0.010 in) 
DITOPONOG ic. d Fis, 5 cca daens edits 04 0.15 mm (0.010 in) 
Thickness of fitted adjusting shim ... 3.80 mm (0.150 in) 
EHGTATIOD i nsicis't sin os sab i idie's 0.15 mm (0.006 in) 


Thickness of adjusting shim required 3.65 mm (0.144 in) 
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Group 21 Reconditioning engine 
Cylinder head, assembly 


E50 
Lubricate and install new adjusting shim 
Shim must be fitted with mark facing downwards. 


E51 
Remove special tool 5022 


E52 
Check valve clearance for remaining cylinders 
Check valve clearance in following sequence: 
Cyl 3, Cyl 4 and Cyl 2. 


E53 


Turn camshaft a few turns and recheck clearance 
of all valves 


E54 
Set camshaft to T.D.C. firing for No. 1 cyl. 


Both cams above No. 1 cylinder should point diagonally 
upwards. 


Group 21 Reconditioning engine 


Assembly 


Assembling, engine 


137 $52 


Early type Late type 


Wrest 


MATA MG 


337 $4) 


J—3—_1—_5—-9 
.@ .°) oO .°) .° 
b o 0 Le) Oo 
8—4—2—6—10 


115 326 
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Check position of crankshaft and camshaft 


Check that: 
— No, 1 piston is at T.D.C. 
— camshaft is at T.D.C. firing for No. 1 cylinder 


F2 
Place gasket and cylinder head in position 
Check that water pump O-ring sits correctly in groove. 


F3 
Torque cylinder head screws 
Two types of screws are in use. 
Do not interchange different types. a 4 


Late type screws: 


— replace screws if they show signs of distortion. This can t 4 
usually be seen at centre of screw. 
— screws must not be reused more than 5 times. 


Replace screws if in doubt. 


Oil screws. 


Place screws in cylinder head and tighten each screw in 
sequence according to following stages. 


Early type Late type 
1= 60 Nm (43 ft.lbs) 1 = 20 Nm (14 ft.Ibs) 
2 = 110 Nm (80 ft.\bs) 2=60Nm (43 ft.lbs) 
Note: Retorque early 3 = Angle-tighten 90° 
type screws, see F8 
page 56 
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Group 21 Reconditioning engine 
Assembly 


F4 
install gasket and rocker cover 


Check that half moon-shaped seal at rear of cylinder 
head is in position. 


Use a new gasket. 


Turbo engines require a harder type of gasket. Part 
number and colour of gasket are shown below. 


Colour P/N 
RUPEE bic cin adcteae ho hthe Light biege 1326640-8 
Other models .......... Blue 463999-3 


F5 
Install timing gear belt 


Important; Do not turn crankshaft or camshaft as pistons 
can strike valves and cause damage. 


@ Check that camshaft, intermediate shaft and crank- 
shaft are aligned as shown adjacent. 

@ Place belt around crankshaft and intermediate shaft 
pulleys so that two lines on belt align with timing 
mark on crankshaft. 

@ Stretch belt and place over camshaft and belt ten- 
sioner. 

© Check position of belt. Recheck position of pulleys. 


F6 
Tighten timing gear belts 
Slacken belt tensioner nut. Spring will now tension belt. 
Remove drill from belt tensioner (See E71). 
Retighten nut. 


Install: 


— timing gear case 
— crankshaft pulley 


Group 21 Reconditioning engine 
Assembly 


Earl Late type F8 
Retorquing cylinder head screws  - 
Applies only to early type screws 
—}—3—_t—_5—_5- 1. Warm-up engine. Leave to cool for 30 minutes. 
o 091° 0 @ 2. Slacken screw 1 approx. 30°. 
Retorque to 110 Nm (80 ft.Ibs). 
3. Repeat for remaining screws in sequence shown 


° ° ° ° 
8—_4——_2—_6——_-10 adjacent. 


VATE AL 


OUT COE 
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F9 


After 1000 km (600 miles): ct 4 


®@ Check/adjust new timing gear belts. 
© If new parts have been fitted to valve assembly, 


recheck valve clearance. 
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FEINOVING wr Sahask cee ara E2 

BPRAUISTULIN ik sis winners won /e malpls E45 

intermediate shaft 

TEHNOVING + hiccsdossarnesartews B4 

FULL? EPS SRE MS eT ETI D16 

crankshaft 

FOIMIVING 2's 05.5 boa swowie ee aa B13 

TREO NING se Fed sis weraiv.e we aniysray op D2 
Ring gear 

FSOIBCOMIONSE «0558s 50s. i eran C22—26 
Rocker cover 

POMNOVING + oands second thet a B2 

INGtANINIE 3 odiecacsepsicodesa bis F4 
Tappets 

FOTIOVING Foi ob055b4904% sdiblan E4 

CHAGRIN at25. 05 ee Dea htwnsss E32 

SPBTAHIEIE yb aife nts babe ala salt E40 
Thread repair inserts 

generalinstructions .......... Al 

installation tool..,............ A2 

INEGSB! ir eeraesayderins cu Ad 

CTU BIZOD . Tres wvisleiadentrrns ov A4 

spark plugthreads,........... AS 

installinginserts.............. A6—11 

removinginserts ..........55. A12—14 
Timing gear case 

FRRIOVING Godocsecivachtnatede Bl 

Le Oe F7 
Valve guides 

guidetovalveclearance......, E11 

FORBCBITNIOIE ais 64 oc40 ok sein cy E12—16 

sealsremoving.............65 E6 

seals, installing .............. E39 
Valve seats 

GHNGINQAN 6 22 4 pes sciyaea B29-—31 

FECIACOMNGIIG 5.0 civ: vinsyoiers'a cise ha E17-28 
Valve springs 

COMOVING } cp wrse pe aveva te E5 

ING PODUD «55 vs Dewcdr sini dle E33 

QUGEE vie dis et oar etree ti E33 

WISERINFG ER Piece we iy wowaeidirmre E39 
Valve tappets shims 

COLTON VATIES hehe fan Ak her aint etere enone E4 

BHOCKIAD Pi dte s ooawse sbuldwatere E49 

Piste We tess cerdives a wn ine E40 


em | 


r < 


» 


» 9 


» 9 


Valves 
removing 


turbo valves, scra 


grinding-in ......... ; 
grinding-in, turbo valves ...... 


installing 
adjusting 


page 


40 
42 
46 
46 
49 
52 


Group 21 Reconditioning engine 


Index 


59 


© 4 


o¢« 


VOLVO SUPPORTS VOLUNTARY 
MECHANIC CERTIFICATION 
BY THE N.I.A.S.E. 


(U.S.A. only) 


Service literature 


Your 
most important 
special tool 


